SUMMARY Isometric twitch contractions have been studied in extensor hallucis brevis muscles of 32 healthy male subjects aged between 3 and 25 years. The maximum twitch tensions were found to increase gradually with age and then to undergo marked enhancement at puberty. After puberty little further change occurred. In the youngest children examined the twitch contraction times were already within the adult range, though the half-relaxation times were prolonged.
As children grow older they become stronger, but few systematic observations have been made of this process.
Recently, we have had the opportunity to record isometric twitch tensions in healthy boys of various ages, some of whom served as controls for a study of Duchenne dystrophy (McComas, Sica, and Currie, 1971) . The advantage of measuring twitch tension is that it does not depend on the cooperation of the subject and therefore can be made in relatively young children. The results of this study are felt to be of some interest in that they reveal a marked increase in muscle force which occurs at puberty.
METHODS
Thirty-two healthy males were studied with ages ranging from 3 to 25 years. The isometric twitch was recorded from the extensor hallucis brevis (EHB) muscle using the technique of Sica and McComas (1971) . The initial length of the muscle was increased by fully plantar-flexing the first metatarsophalangeal joint. It has previously been shown that in a young subject the optimum length is greater than the maximum length attainable Goldspink, 1962) . Although genital staging of puberty (Tanner, 1962) was not employed in the present study, the increased muscle strength was most noticeable in boys in whom puberty was well advanced, as evidenced by deepening of the voice and coarsening of the skin. In the levator ani muscle of the rat, testosterone has been shown to have a direct effect on muscle development (Wainman and Shipounoff, 1941; Venable, 1966a, b; Gori, Pellegrino, and Pollera, 1969; Galavazi and Szirmai, 1971) . It is therefore reasonable to suppose that the enhanced muscle strength at puberty results from the increased levels of circulating testosterone which are known to occur at this time (Wieland, Chen, Zorn, and Hallberg, 1971).
The twitch speeds of developing muscles are also of interest. In newborn kittens, Buller, Eccles, and Eccles (1960) demonstrated that all muscles have relatively slow twitches and that, in muscles destined to become 'fast', a speeding-up of the twitch takes place over the next few weeks. In the present study the two youngest subjects were aged 3 years and in both the contraction times were already within the normal range. The pooled observations suggest that it takes rather longer for the relaxation phase of the twitch to assume adult values. It would clearly be of interest to determine the twitch speeds in children younger than 3 years old and to document any alterations occurring subsequently.
